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[57] ABSTRACT

A tread for a unidirectional pneumatic tire has first and
second circumferentially extending zones. The edges of
the zones are parallel to the equatorial plane of the tire.
Each zone has a width between 40% and 60% of the
tread width. The first zone has substantially aligned
lateral wide groove segments extending across the
width of the first zone. The segments form an angle
between 70 and 90 degrees with the equatorial plane.
The net-to-gross ratio of the first zone is at least 3%
more than that of the second zone. The leading edge of
the blocks in the first zone are narrower than the trail-
ing edge. The second zone has substantially aligned
lateral wide groove segments extending across the
width of the second zone. The segments form an angle
between 10 and 45 degrees with the equatorial plane.

9 Claims, 4 Drawing Sheets
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SYMMETRICAL AND DIRECTIONAL
PNEUMATIC TIRE TREAD

BACKGROUND OF THE INVENTION

1. Field of Invention

This invention relates generally to pneumatic tires
and more specifically to asymmetrical, directional tires.

2. Description of Related Art

In automotive vehicles, proper traction between the
tire and the road surface is necessary for effective oper-
ation of the vehicle. Tires are required to provide good
traction under a variety of different operating condi-
tions. For example, when the vehicle accelerates, the
tire must transfer the force to the road surface with a
minimum of slippage to achieve maximum acceleration.
Similarly, when the vehicle is decelerating or braking,
the tire must transmit this force to the road with a mini-
mum of slippage to maintain controlled operation of the
vehicle. When cornering, the tire is required to maintain
good contact with the road surface despite the weight
of the vehicle shifting on its chassis and the presence of
cornering forces. The presence of rain, snow or other
friction-reducing substance on. the road surface makes
all of the above traction objectives more difficult to
achieve.

Tire designers have sought to design tread patterns to
improve traction between the tire and the road surface.
Some have been specifically directed toward good trac-
tion under a variety of road surface conditions such as
U.S. Pat. No. 4,545,415 to Lindner et al. and U.S. Pat.
No. 3,674,077 to Verdier. Both Lindner et al. and Ver-
dier disclose tire tread designs featuring grooves which
extend generally laterally across the tire tread from
tread edge to tread edge. Other tread designs feature
directional treads which are designed to rotate in one
direction only, such as U.S. Pat. No. Des. 284,178 to
Kawabata et al. and Austrian Patent No. 147,223. Still
other tread designs seek traction advantages through
asymmetric tread designs such as U.S. Pat. No. Des.
223,599 to Busch et al.

While tire tread designers have met with some suc-
cess, further improvements are desirable in providing
good traction under a variety of operating and road
surface conditions.

SUMMARY OF THE INVENTION

The invention disclosed and claimed herein is a tread
for a unidirectional pneumatic tire designed for use on
paved road surfaces. The tread, when mounted on a
casing, features first and second circumferentially ex-
tending zones whose edges are parallel to the equatorial
plane of the tire. Each zone is between 40% and 60% of
the tread width. The first zone has substantially aligned
lateral wide groove segments extending across the
width of the first zone. The lateral wide groove seg-
ments, over a majority of their length in the first zone,
form an angle between 70 degrees and 90 degrees with
a plane in the first zone which is parallel to the equato-
rial plane. The second zone features substantially
aligned lateral wide groove segments extending across
the width of the second zone. The lateral wide groove
segments, over a majority of their length in the second
zone, form an angle between 10 degrees and 45 degrees
with a plane in the second zone parallel to the equatorial
plane of the tire.
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BRIEF DESCRIPTION OF THE DRAWINGS

Other aspects of the invention will become apparent
from the following description when read in conjunc-
tion with the accompanying drawings wherein:

FIG. 1is a plan view of a tire with a tread according
to the present invention which is designed to be used on
the right side of a vehicle, with the normal, forward
orientation being toward the top of the page in the
direction of the arrow;

FIG. 2 is a plan view of a tire with a tread according
to the present invention which is designed to be used on
the left side of a vehicle, with the normal, forward
orientation being toward the top of the page in the
direction of the arrow;

" FIG. 3 is a plan view of a vehicle fitted with front tire
treads according to the present.invention; and

FIG. 4 is a cross-sectional view of a tire with a tread
according to the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The invention also may be better understood in the
context of the following definitions, which are applica-
ble to both the specification and to the appended claims:

“Pneumatic tire” means a laminated mechanical de-
vice of generally toroidal shape (usually an open-torus)
having beads and a tread and made of rubber, chemi-
cals, fabric and steel or other materials. When mounted
on the wheel of a motor vehicle, the tire through its
tread provides traction and contains the fluid that sus-
tains the vehicle load.

“Equatorial plane (EP)” means the plane perpendicu-
lar to the tire’s axis of rotation and passing through the
center of its tread.

“Dividing Plane (DP)” means the plane perpendicu-
lar to the tire’s axis of rotation that divides a tire tread
according to the present invention into a first zone and
a second zone.

“Tread” means a molded rubber component which,
when bonded to a tire casing, includes that portion of
the tire that comes into contact with the road when the
tire is normally inflated’ and under normal load.

“Tread width” means the arc length of the tread
surface in the axial direction, that is, in a plane passing
through the axis of rotation of the tire.

“Casing” means the carcass, belt structure, beads,
sidewalls, and all other components of the tire excepting
the tread and undertread. The casing may be new, un-
vulcanized rubber or previously vulcanized rubber to
be fitted with a new tread.

“Groove” means an elongated void area in a tread
that may extend circumferentially or laterally about the
tread in a straight, curved, or zig-zag manner. Circum-
ferentially and laterally extending grooves sometimes
have common portions and may be subclassified as
“wide”, “narrow”, or “slot”. A “slot” is a groove hav-
ing a width in the range from about 0.2% to 0.8% of the
tread width, whereas a “narrow groove” has a width in
the range from about 0.8% to 2% of the tread width and
a “wide groove” has a width greater than 2% thereof.
The “groove width” is equal to tread surface area occu-
pied by a groove or groove portion, the width of which
is in question, divided by the length of such groove or
groove portion; thus, the groove width is its average
width over its length. Grooves, as well as other voids,
reduce the stiffness of the tread regions in which they
are located. Slots often are used for this purpose, as are
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laterally extending narrow or wide grooves. Grooves
may be of varying depths in a tire. The depth of a
groove may vary around the circumference of the
tread, or the depth of one groove may be constant but
vary from the depth of another groove in the tire. If
such narrow or wide grooves are of substantially re-
duced depth as compared to wide circumferential
grooves which they interconnect, they are regarded as
forming “tie bars” tending to maintain a rib-like charac-
ter in the tread region involved.

“Normal load” refers to the specific design inflation
pressure and load assigned by the appropriate standards
organization for the service condition for the tire.

“Axial” and “axially” are used herein to refer to lines
or directions that are parallel to the axis of rotation of
the tire.

“Radial” and “radially” are used to mean directions
radially toward or away from the axis of rotation of the
tire.

“Unit tread pressure” means the radial load borne per
unit area (square centimeter or square inch) of the tread
surface when that area is in the footprint and the tire is
loaded.

“Footprint” means the contact patch or area of
contact of the tire tread with a flat surface under normal
load and pressure or under specified load, pressure and
speed conditions.

“Net-to-gross ratio” means the ratio of the tire tread
rubber that makes contact with the road surface while
in the footprint, divided by the area of the tread in the
footprint, including non-contacting portions such as
grooves.

In the drawings, the same numerals are used for the
same components or items in the several views. With
particular reference now to FIGS. 1 and 2, there is
illustrated a tread 12,13 according to the present inven-
tion which is mounted on a tire 122,13a. In a new tire
application, the tread 12,13 is attached to a tire casing
which has not been vulcanized. The tire casing and
tread are vulcanized together in a mold, creating a new
tire. In a retreading application, the tread can be “pre-
cured”, that is vulcanized prior to being bonded to the
casing being retreaded. Alternatively, the tread pattern
can be formed and the tread bonded to the casing in a
single “mold-cure” retreading operation. For “pre-
cured” retreading purposes, the tread may be in the
form of a hoop or may be in the form of a flat slab which
is then wrapped around the circumference of the tire
casing.

The tread 12,13 is characterized by a first and second
circumferentially extending zone 100,102 as shown in
FIGS. 1 and 2. The zones are separated by a dividing
plane DP3. The dividing plane is perpendicular to the
tire’s axis of rotation and parallel to the tire’s equatorial
plane EP. The width of the first zone, as well as the
width of the second zone, is between 40% and 60% of
the tread width. In the preferred embodiment, the
width of the first zone is equal to 55% of the tread
width, or 5.5 inches, and the width of the second zone
is equal to 45% of the tread width, or 4.5 inches.

The first zone 100 is characterized by substantially
aligned lateral wide groove segments 40 which extend
across the width of the first zone. The lateral wide
groove segments 40, over a majority of their length in
the first zone, form an angle between 70 degrees and 90
degrees with a plane in the first zone parallel to the
equatorial plane EP. In the preferred embodiment, the
lateral wide groove segments make an angle of 90 de-
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4
grees with the plane in the first zone parallel to the
equatorial plane.

The second zone 102 is also characterized by substan-
tially aligned lateral wide groove segments 42 extending
across the width of the second zone. The lateral wide
groove segments 42, over a majority of their length in
the first zone, form an angle between 10 degrees and 45
degrees with a plane in the second zone parallel to the
equatorial plane EP. In the preferred embodiment, the
lateral wide groove segments 42 of the second zone 102
make an angle of 23 degrees with a plane in the second
zone parallel to the equatorial plane.

The lateral wide grooves 40 of the first zone 100
merge into the lateral wide grooves 42 of the second
zone 102.

" A tread 12,13 according to the present invention is a
directional, asymmetric tread design. The arrow shown
in FIGS. 1 and 2 illustrates the direction of the tire
when in normal, forward use. As shown in FIG. 3,
preferably the tire will be mounted on the vehicle so

‘that the first zone 100 will be located between the sec-

ond zone 102 and the vehicle. For example, the tread 12
shown in FIG. 1 is designed for use on the right side of
the vehicle while the tread 13 shown in FIG. 2 is de-
signed to be used on the left side of the vehicle.

The net-to-gross ratio of the first zone 100 is at least
3% more than the net-to-gross ratio of the second zone
102. The net-to-gross ratio of the first zone 100 is be-
tween 60% and 70% while the net-to-gross ratio of the
second zone 102 is between 54% and 64%. Net-to-gross
ratios are important factors determining a tire’s ability
to provide good traction under wet or slippery road
conditions. To adequately deal with wet road condi-
tions in the footprint of a tire, a tread design must either
move standing water from the footprint through groove
paths or absorb the water and hold it in the void areas
of the tread, allowing the remaining areas of the tread to
maintain good contact with the road surface. A low
net-to-gross ratio improves a tire’s ability to accommo-
date water in the footprint of the tire. However, a high
net-to-gross ratio provides other performance objec-
tives such as good tread wear and stability. Generally
speaking, the higher the tread unit pressure, the greater
the ability for the tread to squeeze water out of the
footprint and provide good contact. Therefore, points
of low unit tread pressure require a lower net-to-gross
ratio to provide good traction. For the reasons stated
above, in the preferred embodiment of a tread accord-
ing to the present invention, the center of pressure is
located in the first zone, which has the higher net-to-
gross ratio. In the preferred embodiment, the net-to-
gross ratio of the first zone is 65% and net-to-gross ratio
of the second zone is 59%.

The lateral wide groove segments 40 of the first zone
100 are intersected by other wide groove segments 44.
The other wide groove segments 44 form an angle be-
tween 10 degrees and 45 degrees with a plane in the first
zone which is parallel to the equatorial plane of the tire.
In the preferred embodiment, the other wide groove
segments 44 make an angle of 20 degrees with the plane
in the first zone which is parallel to the equatorial plane.

The lateral wide groove segments 42 of the second
zone 102 are also intersected by other wide groove
segments 46. These wide groove segments 46 make an
angle between O degrees and 10 degrees with a plane in
the second zone which is parallel to the equatorial
plane. In the preferred embodiment, these wide groove
segments 46 make an angle of 0 degrees with a plane in
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the second zone parallel to the equatorial plane of the
tire.

The intersection of the lateral wide groove segments
40 of the first zone 100 and the lateral wide groove
segments 42 of the second zone 102 by the other wide
groove segments 44,46 forms blocks 50. The blocks in
the first zone are generally in the shape of a trapezoid.
The blocks in the second zone are generally in the form
of a parallelogram. The leading edge 52 of a block 50

contacts the road surface prior to the trailing edge 54 of 10

the block when the tire is rotating in its forward direc-
tion. The leading edge 52 of the blocks 50 in the first
zone 00 is narrower than the trailing edge 54 of the
blocks 50 in the first zone. The narrower leading edge is
designed to provide improved braking force.

With reference to FIG. 4, the radially outermost
surface 90 of the block 50 is convexly curved in the
radially outward direction. In the preferred embodi-
ment, this curvature in the axial direction only; the
circunferential direction has no curvature apart from
the usual curvature associated with a round tire. The
curvature of the surface of the element helps move
water from the center of the block to the tread groove.
The curvature shown in FIG. 4 is exaggerated for clar-
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ity. In the preferred embodiment, the actual radius of 25

curvature for the block surface is about four inches.

The blocks 50 in the first zone 100 have siots 55. The
slots provide paths for water to move from beneath the
block to the groove.

Based on the foregoing description of the invention,
what is claimed is:

1. A directional type tread for a pneumatic tire, the
tire being for use on paved road surfaces, the tread,
when mounted on a casing, comprising:

first and second circumferentially extending zones,

the edges of the zones being parallel to the equato-
rial plane of the tire, each zone having a width
between 40% and 60% of the tread width;

the first zone having substantially aligned lateral wide

groove segments extending thereacross, the lateral
wide groove segments, over a majority of their
length in the first zone, forming an angle of be-

30

35

40

45

50

55

65

6

tween 70 degrees and 90 degrees with respect to a
plane in the first zone which is parallel to the equa-
torial plane of the tire, said tread having wide
grooves therein which intersect said lateral wide
grooves in the first zone to form blocks, each said
block having a leading edge and a trailing edge, the
leading edges of the blocks contacting a road sur-
face prior to the trailing edges of the same blocks
when the tire is rotating in its forward direction,
the trailing edges of the blocks in said first zone
being wider than the trailing edges of said blocks;
and

the second zone having substantially aligned lateral
wide groove segments extending thereacross, the
lateral wide groove segments, over a majority of
their length in the second zone, forming an angle of
between 10 degrees and 45 degrees with respect to
a plane in the second zone which is parallel to the
equatorial plane of the tire.

2. A tread as in claim 1 wherein the tread has a pat-

"tern of tread elements with a corresponding net-to-gross

ratio, the net-to-gross ratio of the first zone being at
least 3% greater than the second zone.

3. A tread as in claim 2 wherein the net-to-gross ratio
of the first zone is at least 5% greater than the second
Zone.

4. A tread as in claim 3 wherein the net-to-gross ratio
of the first zone is between 60% and 70%.

5. A tire as in claim 4 wherein the net-to-gross ratio of
the second zone is between 54% and 64%.

6. A tread as in claim 5 wherein the tread has a center
of pressure, the center of pressure being disposed in the
first zone.

7. A tire as in claim 1 wherein the width of the first
zone and the width of the second zone are each between
3.5 and 6.5 inches.

8. A tire as in claim 1 wherein the lateral wide
grooves of the first zone merge into the lateral wide
grooves of the second zone.

9. A tire as in claim 1 wherein at least one block has

the shape of a trapezoid.
* * *® * *



